A method for generating high-yield enriched neuronal cultures from P19 embryonal carcinoma cells.
P19 embryonal carcinoma (EC) cells are an invaluable tool for approximating the mechanisms that govern neuronal differentiation but with an enormous degree of simplification and have primarily been used to model the early stages of neurogenesis. However, they are often cultured under conditions that promote unrestricted non-neuronal growth that compromises neuronal viability. In this study we report an improved method to differentiate P19 EC cells that gives rise to high yields of functionally and morphologically mature neurons while significantly reducing the over-growth of non-neuronal cells in the cultures. In this protocol, P19 EC cells are induced in Minimum Essential Medium alpha supplemented with all-trans retinoic acid (RA) and 2.5% serum, and cultured as a monolayer. After RA-induction, cells are cultured on Matrigel coated-plates using defined media comprised of Neurobasal-A medium temporally supplemented with N2 and then B-27 for the remaining culture period. By treating the culture with Cytosine β-d-arabinofuranoside and 2'-Deoxycytidine for five days, the cultures are reliably promoted toward the neuronal differentiation vs non-neuronal differentiation, this accounting for a progressive neuronal enrichment of the cultures reaching 56% after 20 days of culture. P19-derived neural progenitor cells progressively expressed neuronal markers such as NeuN, Calretinin, Calbindin and Synapsin I in close resemblance to that occurring in vivo in the central nervous system (CNS). Furthermore, RA-induced P19 EC cells progressively acquired functional neuronal traits and after approximately 3 weeks in culture revealed mature neurophysiological properties, characteristics of CNS neurons. This protocol allows for a more specific assessment of the neuronal differentiation processes in vitro.